Background At present there is limited statistical information about mortality of people with ID in England.
 The definition of the Learning Disabilities Observatory, which is largely based on that of the 2001 Strategy for Learning Disability but clarifies the exclusion of people with 'specific learning difficulties' (such as dyslexia) who do not have significant general impairment in intelligence, people with Asperger's Syndrome if they have average or above average intelligence, and those with brain injury or trauma sustained in adulthood (Emerson & Heslop 2010) . The authors offer practical guidance for identifying adults and children with learning disabilities.
In this paper we will use the term ID to refer to adults and children meeting the above criteria.
The distinction between mild, moderate, severe and profound ID is often made in England, although this is not usually based on IQ tests and scales assessing social adaptation as proposed by the World Health Organisation International Classification of Disease (ICD-10). Instead, such a distinction is based on an assessment of individual need and the necessary supports required to meet that need.
The total population of England in 2013 was 53.9 million (Office for National Statistics 2014), and most recent estimates are that there are 1,068,000 people in England with ID, of which 900,900 are adultsa rate of 21.7 per 1000 of the adult population and 27.0 per 1000 of the school-aged child population (Hatton et al. 2014) . These are best estimates: there is no definitive record of the number of people with ID in England as such information is not collected nationally. However, less than a quarter (24%; n=214,352) of adults with ID are registered as having ID by a family doctor (GP) in the National Health Service (NHS) (Health and Social Care Information Centre 2014a) -'a substantial underestimate of the true prevalence' (Glover 2015 p. 14) and only 20% (n=177,389) of adults with ID in England are users of specialised social care services for people with ID. There is therefore a 'hidden majority' of people with mainly mild and moderate ID who are not recorded as having ID by their GPs, and who are not known to, or who do not use, specialised social care services for people with ID.
Evidence demonstrating significant health inequalities and premature deaths in people with ID has been available in England for almost two decades (Hollins et al. 1998; Disability Rights Commission 2006; Mencap 2007; Michael 2008; Heslop et al. 2013) , with all of the data being derived from sub-national studies or national inquiries rather than national vital statistics. Despite clear indications of excess deaths of people with ID, at present there is no data available at national level to provide robust evidence about standardised mortality ratios (SMRs) or causes of death in people with ID. This paper explores the data that is available and what it tells us about mortality of people with ID in England.
Materials and methods
In preparing this paper we have summarised and compared the findings of four sources of data about mortality of people with ID in England. Sources were excluded if they were small local studies with incomplete or missing data about some of the people with ID in that area.
The Confidential Inquiry into premature deaths of people with ID (CIPOLD)
The first source of data is the Confidential Inquiry into premature deaths of people with ID (CIPOLD). CIPOLD At the time of the publication of CIPOLD it was not possible to report age-standardised mortality ratios (SMR) because of a lack of data about the age structure of people with ID at national or regional levels in England.
More recently, limited data about the age structure of the ID population have become available from the 2013 joint health and social care ID self-assessment exercisethe second source of data about mortality of people with ID in England.
The 2013 joint health and social care ID self-assessment exercise
The 2013 joint health and social care ID self-assessment exercise was the amalgamation of two previous annual reviews, one of which was primarily led by the health service and the other by local authority departments of adult social services. Amalgamating the reviews into a joint framework emphasised the contributions of both agencies and their shared responsibilities in providing care to people with ID (Glover & Christie 2014 ). The aim of the self-assessment exercise was to help commissioners and local people to assess how well people with ID were supported to stay healthy, be safe and live well (NHS England and ADASS 2014). It was not primarily intended to be a source of national data, although it does provide more complete data in some areas of interest than previously existed. To the extent that statistical data were requested, the intention was at least as much to draw attention to the types of measures of population structure, health problems and care and mortality of people with ID it was considered local planners should be looking at, and the extent to which these were known at a local level.
The 2013 self-assessment form was completed by nominated leads in each area Partnership Board.
Partnership Boards are multidisciplinary groups that have been established in each local authority area in England.
Their role is to contribute to the design, development, implementation and monitoring of health and social care services for people with ID in their area, aiming to promote the rights and inclusion of people with ID and improve the way in which they are supported by services.
All Partnership Boards agreed to submit data for the selfassessment exercise.
The self-assessment exercise itself required the collection of information from a wide range of informants, including statutory and voluntary sector service providers, people with ID and family carers. It required both quantitative and qualitative information including demographic data, information about the health and safety of people with ID, and provision for them to live well in their communities. It also asked about perceived areas of best practice and areas of concern where improvements may need to be undertaken. For the first time, in 2013, the self-assessment exercise asked Partnership Boards to report (if they were able) how many people with ID resident in their area died between 1st April 2012 and 31 March 2013 in the five age bands 0-13; 14-17; 18-34; 35-64; 65 and over (Public Health England 2013) . Glover & Christie (2014)  Indicated a prevalence of adults with ID that was equal to or greater than 1.5 per 1,000 population.
Given that all of the Partnership Boards comprising the CIPOLD area reported credible data about the age structure of the population with ID in their selfassessment framework returns, we were able to use these to calculate the SMR of adults with ID in the geographical area covered by CIPOLD. To do this we took published local figures from GP registers of adults with ID from 2009/10 to 2011/12 as the starting point for population estimates. We up-rated these ID population figures by around 10% to allow for the fact that only 90% of the deaths studied by the CIPOLD were of people on their GPs register. We did this calculation separately for each of the three age bands used and each of the five areas, as the rate of under-coverage varied slightly by age and the age structure differed for the five areas. We then calculated general population age/sex-specific death rates for each of the five areas for the relevant years
The ratio of observed to total expected deaths (the SMR) could then be calculated (Eayres 2008). 
Local registers of people with ID

Analysis of Cause of Death Certificates
The fourth source of mortality data is a review of Cause of Death certificates reported by Glover & Ayub (2010) . Glover & Ayub (2010) compiled lists of conditions that usually, sometimes (more than 1 in 7) or rarely (less than 1 in 7) cause ID, and degenerative conditions associated with ID; these lists were verified with expert advisers and the NHS Information Centre. They then obtained the Data from more recent years (2009-2012) have since been analysed and reported (Hatton et al. 2014) .
Results
The results will be presented in two main sections: the first relating to age at death, and drawing on data from CIPOLD and the analysis of cause of death certificates;
the second relating to SMR and drawing on data from the 2013 joint health and social care ID self-assessment exercise, CIPOLD, and local registers of people with ID.
Age at death CIPOLD reviewed the deaths of 247 people with ID (14 aged 4-17; 233 aged 18 or older) over the two-year period in question. The findings are reported in full by Heslop et al. (2013 Heslop et al. ( , 2014 . The median age at death was 64 years (65 years for men; 63 years for women) ranging from 4-96 years. Nearly a quarter (22%) of people with ID were under the age of 50 when they died. The median age at death decreased with increasing severity of ID: the median age at death for people with profound ID was 46 years, severe ID was 59 years, moderate ID was 65 years and mild ID was 67.5 years. underestimate) and assuming that people with ID had the same lifespan as others. The age at death of those with ID, or with conditions commonly associated with ID, was analysed according to their specified condition. Table 1 shows the ages by which a quarter, half, and threequarters of deaths had occurred for people with ID or conditions almost always associated with ID. A fuller version of this table is available in the report, including data about conditions such as cerebral palsy in which ID is common but affects fewer than half of affected people. Table 1 concurs with the CIPOLD observation that people with ID, or associated conditions, died at younger ages than people without IDhalf of people without ID died by the age of 80, but the longest living people with ID were those with ID mentioned on their Cause of Death certificate but with no condition specified -half of these died before the age of 65.
======================================== Table 1 here Table 1 : The ages (and Confidence Intervals) by which a quarter, half, and three-quarters of deaths had occurred for people with ID or conditions associated with ID (amended from Glover & Ayub 2010. p.15 ) ======================================== Detailed analysis of the pattern of age at death of people with ID, or conditions associated with ID by Glover & Ayub (2010) suggested variation in age at death according to different conditions associated with ID.
People with Down's syndrome for example, appeared to have a low proportion of death in young adult life, followed by a sharp increase in deaths at age 50-65.
Amongst groups with conditions where ID is common but present in under half of those affected, two stood out as having distinct age at death profiles. People with hydrocephalus/spina bifida (about 38% of those with hydrocephalus have ID) showed a sharp increase in mortality at age 30-45 with decubitus ulcers being a significantly common immediate or contributory cause of death. People with cerebral palsy (about 44% have ID) showed high rates of death at all ages with aspiration pneumonitis being a significantly common cause. Similar patterns of age at death were found for males and females.
More recent analysis of updated data drawn from Cause of Death certificates suggests that from 2008-2011 the median age at death of people with ID or a cause of death associated with ID had risen marginally from 53 years to 57 years, but that the increase was unlikely to be statistically significant (Emerson et al. 2013) .
Standardised Mortality Rates
Two-fifths (44%; n=68) of Partnership Boards submitted useable data to the 2013 joint health and social care ID self-assessment exercise from which the standardised mortality ratio (SMR) of their area could be calculated.
Although these should be interpreted cautiously given the wide range of estimates of ID population data from Partnership Boards around the country, the median SMR for people with ID was 2.13 (inter-quartile range 1.09 to 2.83) suggesting twice as many deaths of people with ID as would be expected if the local age-specific death rates for people without ID had applied to them (Glover & Christie 2014) . However it should be noted that in addition to the number of Partnership Boards unable to provide sufficient data for the calculation (noted above), the full reported range went from 0.14 to 7.07 suggesting that data collection mechanisms were not consistently reliable. For the CIPOLD area, the SMR in the period studied was 1.92 (95% Confidence Interval 1.68 to 2.18).
These SMRs are rather lower than the SMR reported by Tyrer & McGrother (2009) Emerson et al. (2014) has explored trends in agestandardised mortality rates and life expectancy of adults with moderate to profound ID over a 33-year period. Emerson et al. (2014) found a sustained reduction in agestandardised mortality rates over the period in question, similar to the pattern observed in the general population of England and Wales, with the absolute gap in mortality rates remaining constant at an average of 776 excess deaths per 100,000 among people with ID. They concluded that there was 'little evidence of any closing of the gap in age-standardised mortality rates or life expectancy between people with intellectual disabilities and the general population' (Emerson et al. 2014 p.94) . (Heslop et al. 2013) . Fourth, some sources are likely to exclude people with mild to moderate ID. Simply on the basis of numbers of observed people it is clear that all of the sources reported are only able to include at best a quarter of those who could be presumed to fall within the definition set out in the introduction.
Discussion
The information that we have drawn from existing sources, suggests a reduced life expectancy for people with ID, an age adjusted mortality ratio for people with ID at twice that of the general population in England, and little indication of any reduction in this over time.
Comprehensive numerical data about mortality of people with ID that can take account of the age and sex The most promising way forward would be data linkage between GP registers of people with ID and national mortality data held by the Office for National Statistics (ONS). There exists a centrally managed process through which Read-coded data can be extracted from computerised notes systems in GP practices. Linking ONS mortality data to this GP data is technically possible using a person's NHS number as the common identifier.
The data linkage process is managed for the NHS by the Health and Social Care Information Centre, but delays in processing requests and information governance concerns have proved to be difficult obstacles to overcome during the past two years.
There are additional uncertainties to take into account when considering the availability of robust data about the mortality of people with ID in England. First, GPs are currently paid for maintaining a register of people with ID at their practice, but it is uncertain whether and with what degree of accuracy they would continue to do so if this financial incentivisation were to stop. Secondly, information governance concerns largely orchestrated by the Big Brother Watch campaign (http://www.bigbrotherwatch.org.uk/) have led to assurances by NHS England that patients will have the right to opt out of their data being shared for purposes other than the provision of direct care. To what extent people with ID will choose to do this will not be clear for several years. Finally the current squeeze on public spending is likely to lead to alterations in the administrative prevalence of people with ID in receipt of services, as people with mild or moderate ID will be increasingly likely to remain outside adult service provision. Each of these factors could have an impact on the availability, accuracy and comparability of robust data about mortality of people with ID in England in the future.
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